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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a printed wiring board that can cope with the 
densification and miniaturization of a wiring pattern. 
SOLUTION: Related to the method for manufacturing the printed 
wiring board, core wiring pattern layers 3 and 13 and positioning 
alignment marks 20 and 21 are formed on both principal surfaces of 
a core material 2 mainly containing an insulating resin. The 
alignment marks 20 and 21 and the core wiring pattern layers 3 and 
13 are coated with first buildup layers 4 and 14 comprising 
insulating resins. The alignment marks 20 and 21 are detected by a 
CCD sensor through the buildup layers 4 and 14. Based on the result 
of the detection, a through hole 12 penetrating the core material 2, 
the core wiring pattern layers 3 and 13 and the first buildup layers 4 
and 14 is formed by using a laser beam. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a printed-circuit 

board. 

[0002] 

[Description of the Prior Art] In recent years, also in the printed-circuit board with which the 
request of high-performance-izing and a miniaturization of various electronic equipment follows 
on becoming strong, carries electronic parts, such as IC and LSI, and forms a circuit, the 
densification and detailed-ization of much more circuit pattern are called for. The manufacture 
approach of the printed-circuit board which does not adopt a plating throgh hole method as the 
electrical installation approach between layers is capturing the spotlight to this request. That is, it 
is the approach which accumulates the circuit pattern layer called the build up method and one 
layer of insulating layers at a time by turns. 

[0003] Since the pattern of the build up section does not have independence nature at itself, the 
base holding a pattern is needed. Generally this is called the core substrate or the inner layer 
core. A core substrate consists of an insulating layer which usually comes to insulate these circuit 
patterns of each other with the circuit pattern of two-layer thru/or four layers. It is common, 
although it galvanizes by forming a through hole using a drill to this core substrate and between 
layers is connected electrically. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the mechanical technique using a drill, 
it is becoming impossible to correspond to detailed-ization of a circuit pattern gradually, and is 
not an exception about a core substrate. The technical problem of this invention is to offer the 
manufacture approach of the printed-circuit board which can respond to the densification and 
detailed-ization of a circuit pattern. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to solve the above- 
mentioned technical problem the manufacture approach of the printed-circuit board of this 
invention While forming a core circuit pattern layer and the alignment mark for alignment in 
both the main front face of the core material which makes insulating resin a subject and covering 
these alignment mark and a core circuit pattern layer with an insulating resin layer An alignment 
mark is detected using a detector machine through this insulating resin layer, and it is 
characterized by forming the through tube of the gestalt which penetrates core material, a core 
circuit pattern layer, and an insulating resin layer based on the detection result using a laser 
beam. 

[0006] In above-mentioned this invention, the through tube which penetrates core material, a 
core circuit pattern layer, and an insulating resin layer is formed using a laser beam. The through 
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tube between layers is galvanized and is used as a through hole. 

[0007] If a laser beam is used, hole dawn can be performed with high process tolerance. That is, 
if detailed-ization of a circuit pattern progresses to extent to which it becomes difficult to 
perform hole dawn on a machine target with a drill, the approach of this invention will become 
increasingly effective, moreover, although it usually comes out with the frictional heat for resin 
to fuse and to adhere to the perimeter of a hole or the interior so much as a smear when 
processing resin using a drill, it may come to compare with the time of the condition of a 
processing side using a drill by using a laser beam Therefore, DESUMIA processing performed 
after hole dawn can be performed easily, and the precision of plating processing also improves. 
[0008] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained, 
referring to a drawing. First, drawing 1 is an example of the printed-circuit board 1 manufactured 
by the manufacture approach of this invention, and shows the cross-section structure. The core 
circuit pattern layers 3 and 13 are formed in both the main front face of the tabular core material 
2 on which the printed-circuit board 1 consisted of a heat-resistant-resin plate (for example, 
bismaleimide-triazine resin plate), a fiber strengthening resin plate (for example, glass fiber 
strengthening epoxy resin), etc. at a predetermined pattern, respectively. These core circuit 
pattern layers 3 and 13 are formed so that most front faces of the core material 2 may be covered, 
and they are used as a voltage plane or a ground layer, on the other hand, the through hole which 
a through hole 12 is drilled [ through hole ] in the core material 2 by the laser beam, and makes 
the internal surface flow through the core circuit pattern layers 3 and 13 of each other ~ the 
conductor 30 is formed. Moreover, the stopgap material 31 made of resin, such as an epoxy 
resin, is filled up with the through hole 12. 

[0009] The first build up layers 4 and 14 are formed in the upper layer of the core circuit pattern 
layers 3 and 13 with resin, such as a thermosetting epoxy resin, respectively. Furthermore, the 
first circuit pattern layers 5 and 15 are formed in the front face of copper plating, respectively, in 
addition, the core circuit pattern layers 3 and 13 and the first circuit pattern layers 5 and 15 -- 
respectively -- beer - the interlayer connection is made with conductors 32 and 33. Similarly, the 
second build up layers 6 and 16 are formed in the upper layer of the first circuit pattern layers 5 
and 15 with resin, such as a thermosetting epoxy resin, respectively. The second circuit pattern 
layers 7 and 17 are formed in the front face of copper plating, respectively, these first circuit 
pattern layers 5 and 15 and the second circuit pattern layers 7 and 17 - respectively ~ beer - the 
interlayer connection is made with conductors 34 and 35. In addition, in order that each front 
face of the core circuit patterns 3 and 13, the first circuit pattern layers 5 and 15, and the second 
circuit pattern layers 7 and 17 may raise adhesion reinforcement with the upper resin layer, 
surface roughening processing (for example, thing based on chemical processing) is performed. 
[0010] Moreover, on the second build up layer 6, many second circuit pattern layers 7 and 
flowing substrate conductivity pads 10 are formed. These substrates conductivity pad 10 forms 
the chip loading section with non-electrolyzed nickel-P plating and Au plating with the solder 
bump 1 1 of a substrate who arranged into the central part mostly at the square configuration, and 
was respectively formed on it. On the other hand, the wrap resin solder resist layers 8 and 18 are 
formed in the side in which the second circuit pattern layer 17 is formed [ that the second circuit 
pattern layer 7 is formed in, and ] in these circuit pattern layers 7 and 17, respectively. Moreover, 
on the core material 2 and the build up insulating layers 4, 6, and 14, and 16, the alignment 
marks 20, 21, 22, 23, and 24 for alignment are formed. 

[001 1] Here, the insulating resin build up layers 4, 6, 14, and 16 consist of organic resin 
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ingredients of insulation [ ingredient / which serves as a subject of a layer / resin ], such as for 
example, a thermosetting epoxy resin. Moreover, the resin solder resist layers 8 and 18 consist of 
organic resin ingredients of insulation [ ingredient / which serves as a subject of a layer / resin ], 
such as epoxy system resin and acrylic resin. In addition, it means being most mostly contained 
by the mass conversion "which serves as a subject." 

[0012] About the manufacture approach of the above-mentioned multilayer printed-circuit board 
1, the example is shown below. As shown in drawing 2 , photo etching processing is first 
performed to the copper-clad sheet (CCL plate) which stuck copper foil on both the front face by 
making a tabular heat-resistant-resin plate (for example, bismaleimide-triazine resin plate) or a 
fiber strengthening resin plate (for example, glass fiber strengthening epoxy resin) into the core 
material 2, and the predetermined core circuit pattern layers 3 and 13 and the alignment marks 20 
and 21 for alignment are formed (process **). 

[0013] After performing roughening processing by chemical etching on the front face of the core 
circuit pattern layers 3 and 13, the alignment marks 20 and 21 and the core circuit pattern layers 
3 and 13 are covered with the first build up layers 4 and 14 which consist of insulating resin 
(process **). The film which consists of a thermosetting epoxy resin is stuck, and heat curing of 
these first build up layers 4 and 14 is carried out, and they are formed. In addition, the approach 
of applying fluid liquefied high resin may be used instead of sticking the resin formed in the 
shape of a film. Next, the alignment mark 20 is detected using detector machines, such as a CCD 
sensor, through the build up layer 4, and the through hole 12 of the gestalt which penetrates the 
core material 2, the core circuit pattern layers 3 and 13, and the first build up layers 4 and 14 
based on the detection result is formed using a laser beam (process **). 
[0014] In the manufacture approach of this invention, a through hole 12 is formed by laser beam 
machining. The surface treatment condition in a through hole 12 also becomes good by this. 
Furthermore, a good condition can be desired as compared with the case where hole dawn also of 
the condition of a processing side is carried out with a drill, and processing waste (smear) 
removal can also be easily performed now. Moreover, while the through hole 12 in a printed- 
circuit board 1 makes cylindrical shape voice, the aperture is adjusted to 200 micrometers or less. 
In the hole of the magnitude which small diameter-ization is desired also not only about beer but 
about the through hole 12, and this invention persons desire with detailed-izing of a circuit 
pattern, it is difficult to perform hole dawn on a machine target with a drill. 
[0015] Moreover, the reinforcement of a laser beam is adjusted with formation of a through tube 
(through hole 12), only the first build up layer 4 (insulating resin layer) which makes the 
management of main surface of a core circuit pattern layer is removed, and the closed-end hole 
of the gestalt in which the main surface section of this core circuit pattern layer 3 is exposed is 
formed (process **). Reinforcement is highly adjusted from the need that the laser at the time of 
forming a through hole 12 penetrates copper foil and a glass fiber. Since what is necessary is to 
remove only the insulating resin as the first build up layer 4 in beer formation shown in drawing 
1 , and reinforcement is readjusted, hole dawn of beer is carried out to it. That is, it carries out in 
order of through hole formation -> beam on-the-strength adjustment -> beer formation. In 
addition, since the reinforcement of a beam is automatically made in the laser-beam-machining 
equipment mentioned later, there is almost no fear of floor to floor time being prolonged. 
Moreover, the sequence of forming a beer hall 36 previously and then forming a through hole 12 
is sufficient. 

[0016] now, the hole by these laser beams ~ there is a method of reading the alignment mark for 
positioning and performing positioning to dawn. In this invention, in order to perform laser beam 
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machining on the basis of an alignment mark also in the case of through hole formation, the 
alignment marks 20 and 21 are formed also on the main front face of the core material 2. 
However, since these alignment marks 20 and 21 serve as a form covered with the first build up 
layers 4 and 14 so that it may understand, even if it sees the process explanatory view of drawing 
2 , the approach of carrying out sensing of the location of the alignment marks 20 and 21 with 
detector vessels, such as a CCD sensor, in the form which penetrates those first build up layers 4 
and 14 can be illustrated. 

[0017] Detection of the alignment mark by the image processing is a parameter with the 
important contrast (color, lightness, etc.) of the target alignment mark and perimeter. Then, light 
is irradiated from the principal plane side which becomes opposite to the principal plane in 
which the alignment mark which should be detected to the work-piece substrate W in order to 
raise the ease of the image recognition by the sensor is formed, and the approach of projecting 
only an alignment mark on a sensor can be illustrated. 

[0018] For example, although the work-piece substrate W is laid on X-Y stage 45 (refer to 
drawing 3 ) in laser-beam-machining equipment as shown in drawing 4 , the light source 70 is 
formed in this X-Y stage 45, and light is irradiated from the background of the alignment mark 
20 which should be detected. An X-ray, ultraviolet rays, a visible ray, etc. can be used for this 
light source 70. Although the X-ray is good in the viewpoint of the permeability of an image, 
equipment becomes large-scale, and since handling is difficult, ultraviolet rays and a visible ray 
are suitable. At the time of formation of a through hole 12, since the work-piece substrate W is 
not so thick, the optical exposure from the rear-face side by this light source 70 can be greatly 
contributed to the image recognition by the CCD sensor 43 by adjusting conditions. 
[0019] Moreover, as shown in drawing 5 , in case the front face of the alignment mark 20 is 
covered with the protection sheet TP in case insulating film-like resin is stuck as the first build 
up layer 4 and sensing is performed, this protection sheet TP is made to exfoliate with the first 
build up layer 4, all of the alignment marks 20 are exposed, and the approach of detecting this 
using detector machines, such as a CCD sensor, can be illustrated. This approach can be adapted 
not only for when sticking the insulating resin processed in the shape of a film and forming a 
build up layer but the technique of applying liquefied resin and forming a build up layer. 
[0020] If it says only within the technique of sticking insulating film-like resin on the other hand, 
as shown in drawing 6 , film-like insulation resin will be stuck and the first build up layer 4 will 
be formed so that the field in which the alignment mark 20 is formed in the outside periphery 
section of the work-piece substrate W rather than the circuit pattern from the beginning, and the 
alignment mark 20 is formed may not be covered. If it does in this way, since it has exposed, at 
the time of through hole formation, the alignment mark 20 will become easy [ reading by the 
sensor ]. Although this technique is effective, since it leads to narrowing the field of a circuit 
pattern which can be formed to the alignment marks 20 and 21 formed on the core material 2, it 
needs consideration for application in the process of future build ups. 
[0021] Moreover, as opposed to an alignment mark, the approach of forming a gilding layer 
(0.04 micrometers in for example, thickness) in the outermost surface section can be illustrated 
as an approach of contributing to the ease of image recognition. Since a gilding layer becomes 
smoother [ a front face ] than the etched copper front face and shows a comparatively strong 
metallic luster appearance, it is desirable. 

[0022] Now, as mentioned above, in the laser-beam-machining process which irradiates a laser 
beam at the work-piece substrate W, and forms a through tube 12 (through hole) and/or the 
closed-end holes 36 and 37 (beer hall), the laser-beam-machining equipment 100 of a 
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configuration of being shown in the mimetic diagram of drawing 3 can be used. First, as a laser 
oscillation machine 40 as the light source, excimer laser, carbon dioxide gas laser, Nd:YAG 
laser, etc. can be used. In addition, if excimer laser is used, prismatic form through tube or 
closed-end hole can also be formed. 

[0023] If micro processing in micrometer order generates a higher harmonic especially using the 
nonlinear crystal which can be performed comparatively easily, compared with gas laser with the 
homogeneity of usable and a processing side high also as a light of an ultraviolet region, 
Nd:YAG laser is suitable by reliable reasons. Nd: An YAG laser can carry out the pulse 
oscillation of the laser beam with a xenon flash tube or a continuation Q switch, and performs 
hole dawn by the shot of multiple times. 

[0024] Moreover, this Nd: An YAG laser can be used as ultraviolet laser which is made to 
generate a higher harmonic (266nm) and a 3 time higher harmonic (355nm) 4 times with 
nonlinear crystal, and is called UV-YAG. UV-YAG laser ~ copper foil and a glass fiber ~ a hole 
~ it is comparatively easy to perform dawn and it is suitable for the through hole formation 
process mentioned above. And the laser beam of this ultraviolet region is used as the small spot 
(for example, 10-30 micrometers) of a path, and hole dawn is performed at many pulse shots. By 
considering as the small spot of a path, it can perform also raising the precision over a desired 
processing configuration simply, and what is also in the still better condition of a processing side 
is obtained. In addition, it is desirable to use carbon-dioxide-gas (C02) laser from the lowness of 
processing cost. 

[0025] From the laser oscillation machine 40, the laser which carried out the pulse oscillation 
passes along the optical-path switch and mask 48 which are not illustrated, is positioned by 
galvanomirror 41 for Y-axis scan a', and galvanomirror 41b' for an X-axis scan, passes the ftheta 
lens 42, and is irradiated by the work-piece substrate W. Although it irradiates by whenever [ 
incident angle / which is different in the location where the ftheta lenses 42 differ ], 
galvanomirror 41a' and the laser scanned by 41b' are adjusted so that incidence may be carried 
out in general perpendicularly to a processing side according to an operation of the ftheta lens 
42. The alignment mark for positioning formed in the work-piece substrate W is read, and the 
exposure location of laser is controlled by the two-dimensional CCD sensors 43 and 43 based on 
the image data. The exposure range of laser turns into the movable range of Galvanomirrors 41a 
and 41b. Therefore, in order to make the whole work-piece substrate W processible, the servo 
motor 44 controlled by the servo controller 46 is driven, X-Y stage 45 is moved, and a work 
piece W is justified. 

[0026] The servo motor 44 which is the driving means of X-Y stage 45 is connected to the 
control computer which is not illustrated through the servo controller 46. This servo controller 46 
determines the movement magnitude of X-Y stage 45 based on the image data memorized by the 
store in a control computer, and positions by controlling the drive of a servo motor 44. After 
migration of the work-piece substrate W by this X-Y stage 45, image data is further read by the 
two-dimensional CCD sensors 43 and 43. the hole beforehand memorized by the fixed memory 
in a control computer based on the image data — each laser radiation location which is dawn 
pattern data is amended, and it sends to each GARUBANO bodies 41a and 41b as an exposure 
position signal with processing initiation — having ~ each galvanomirror 41a' and 41b' - high- 
speed control of the , is carried out. thus, the hole made to memorize beforehand ~ the exposure 
location of laser is controllable by dawn pattern data. 

[0027] now, the hole return to drawing 2 and according to laser beam machining - after 
performing dawn, a non-electrolytic copper plating layer is formed in the internal surface of beer 
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halls 36 and 37 and a through hole 12 on the first build up layer 4 and 14. And it is filled up with 
a through hole 12 by the stopgap material 3 1 made of resin, such as an epoxy resin, electrolytic 
copper plating is performed further, and a substrate front face is covered by the conductor layer, 
and the garbage of the copper-plating layer exposed from etching resist while forming the 
etching resist of a predetermined pattern in the front face of a plating layer - etching - removing 
- the circuit pattern layers 5 and 15 and beer ~ conductors 32 and 33 and a through hole ~ a 
conductor 30 is formed (process **). In addition, the alignment marks 22 and 23 used in case a 
upside build up layer is further formed with the circuit pattern layers 5 and 15 in this case are 
formed. 

[0028] after forming 4 lamellae as mentioned above ~ the same ~ carrying out ~ each process of 
a build up ~ one by one ~ carrying out ~ the second build up layers 6 and 16, the second circuit 
pattern layers 7 and 17, and beer - conductors 34 and 35 are formed. On the alignment mark 24, 
the second circuit pattern layer 7, and the second circuit pattern layer 17, what film-ized the 
thermosetting epoxy resin [ finishing / coloring ], respectively is stuck, and the resin solder resist 
layers 8 and 18 are formed. And the alignment mark 24 is covered by the solder resist layer 8, 
and it is formed so that it may expose according to an exposure development process. Thus, the 
printed-circuit board 1 shown in drawing 1 is obtained. In addition, the second circuit pattern 
layer 17 exposed to the rear-face side from the resin solder resist layer 17 is used as an external 
connection terminal (land) for connecting with other printed wired boards, such as a mother 
board. 



CLAIMS 



[Claim(s)] 

[Claim 1] On both the main front face of the core material which is the manufacture approach of 
a printed-circuit board and makes insulating resin a subject While forming a core circuit pattern 
layer and the alignment mark for alignment and covering these alignment mark and a core circuit 
pattern layer with an insulating resin layer Said alignment mark is detected using a detector 
machine through this insulating resin layer. The manufacture approach of the printed-circuit 
board characterized by forming the through tube of the gestalt which penetrates said core 
material, said core circuit pattern layer, and said insulating resin layer based on the detection 
result using a laser beam. 

[Claim 2] Said through tube is the manufacture approach of a printed-circuit board according to 
claim 1 that the aperture is adjusted to 200 micrometers or less while making cylindrical shape 
voice. 

[Claim 3] The manufacture approach of the printed-circuit board according to claim 1 or 2 which 
uses UV-YAG laser or carbon dioxide gas laser as said laser beam. 

[Claim 4] The manufacture approach of a printed-circuit board given in claim 1 which forms the 
closed-end hole of the gestalt in which the reinforcement of said laser beam is adjusted, only said 
insulating resin layer which makes the management of main surface of said core circuit pattern 
layer is removed, and the main surface section of this core circuit pattern layer is exposed with 
formation of said through tube thru/or any 1 term of 3. 
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